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COMPLETE SPECIFICATION 

Naphthalimide Derivatives and a method for their 
Manufacture 

We, Mitsubishi Chemical Industries Limited, a Japanese Company, of 4, 
2-chome, Marunouchi, Oriyoda-ku, Tokyo, Japan, do hereby declare the invention, 
for which we pray that a patent may be grained to us and the method by which it is to 
be performed, to be particularly described in and by the following statement: — 
5 The invention relates to new naphthalimide derivatives and to a method for their 5 

manufacture. 

The new naphthalimide derivatives provided according to the invention have the 
fallowing formula (1): 
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wherein R 2 denotes an unsubstituted or substituted alkyl, aryl, aralkyl or cycloalkyl 
group having no dyestuff character and R 2 denotes a hydrogen atom or an unsubstituted 
or substituted alkyl, aryl, aralkyl or cycloalkyl group having no dyestuff character. 

The naphthalimide derivatives are optical whitening agents for various synthetic 
organic materials of high molecular weight. The compounds when dissolved or dis- 
15 persed in a suitable liquid medium or when applied to a suitable material emit a dis- 
tinctive greenish blue fluorescence in daylight or ultraviolet rays showing a wide 
absorption in the ultraviolet range. Further, the compounds generally have good 
stability and exhibit good affinity with synthetic organic high molecular weight 
materials. The compounds of formula (I) thus have a durable optical whitening 
20 effect on the synthetic materials of high molecular weight "* 20 

The preferred naphthalimide derivatives include N-alkyl-^alkylthio-naphmal- 
imides, N - hydroxyalkyl - 4 - alkylthio - riaphthalimides, 4 - alkylthionaphthal- 
imides, N - aryl - 4 - alkylthio - naphthalimides, N - (N',N' - d^alkykminoalkyI> 
4 - alkylthio - naphthalimides, N - alkyl - 4 - hydroxyalkyitbio - naphthalimides, 
25 N - alkyl - 4 (N',N' - dialkylamino - alkylthio) - naphthalimides and N - alkyl - 4- 25 
aiyltMo-naphthalimides. Ri in the formula (1) may, for example, be a methyl, ethyl, 
n- or iso-propyL, n- or iso-butyi, n- or iso-pentyl, n- or iso-hexyl, n-octyl, 2-ethylhexyi, 
n- or iso^odecyl, or n- or iso-tridecyi group. Further R 2 may be a substituted alkyl 
group containing a hydroxy, alkoxy, aryl, primary amino secondary amino such as 
30 al^lamino, tertiary amino such as bisalkylamino or quaternary ammnnii^ such as 30 
trialkylammonium, group. Thus R x may may, for example, be a hydroxyethyl, hydroxy- 
propyl, hydroxybutyi, methoxyethyl, emoxyethyl, ethoxypropyl, propoxypropyl, benzyl, 
annnoethyl, aminopropyl, N^-dimetbylaminoethyl, N^Kiimethylamiriopropyl^ 

[Price 4s. 6d.] 
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N-trimetliylammonhiiii ethyl, N-trimethylammonium propyl, N-triethylammoniurn 
ethyl or N-triethylammonium propyl group. Still further, R 2 may be an aryl group 
such as phenyl or naphthyl or a substituted aryl group substituted by an alkyl, amino, 
secondary arninoalkyl, tertiary amino alkyl, quaternary ammonium alkyl, or nitro group 
or by a halogen atom. Still further, R x may be cycloahphatic group such as cydohexyL 
Also R x may, for example, be a substituted aryl group as is shown in the formula: 




R 2 -N 

X CO 



Ra in the formula (1) denotes either a hydrogen atom or an unsubstituted or substi- 
tuted alkyl, aryl, arafkyl or cycloalkyl group having no dyestuff character and which 
10 may be one of the several groups given by way of example in relation to R a . 10 

Specific examples of the new compounds are given in the Examples. 

The most practical method for manufacturing the new compounds comprises 
etherifying 4-rnercapto-riaphthalimide or a derivative thereof having the following 
formula; 



15 ) ( Yl_ r„ 15 




wherein M denotes a hydrogen or alkali metal atom, for example sodium or potassium, 
and R 2 is of the same significance as in formula (1), by the use of an etherifying agent 
having no dyestuff character. 

Suitable etherifying agents to be used for etherifying the 4-mercapto-naphthal- 

20 imides include, strong acid esters, for example, alkyl sulphates such as dimethyl 20 
sulphate or diethyl sulphate; organic compounds containing an active halogen atom, 
for example, alkyl halides such as methyl iodide, ethyl iodide, methyl bromide, ethyl 
bromide, butyl bromide, methyl chloride, and ethyl chloride, substituted alkyl halides 
such as ethylene chlorohydrih, 1-N.N-dimethylami^ and benzyl 

25 chloride, and halogenated aryl derivatives such as p-nitrochlorobenzene and 4-chloro- 25 
N-methyl-naphthalnnide; and esters of organic sruphordc adds such as the methyl 
and ethyl esters of p-toluene sulphonic acid. The etherification reaction may be 
efficiently performed in the presence of an alkaline substance, preferably an alkali 
metal hydroxide, alkali metal carbonate, alkali metal bicarbonate, alkali metal phos- 

30 phate, alkali metal silicate or alkali metal acetate. The etherification reaction is effected 30 
generally at a temperature in the range from about 20 to 200 a C while preferably using 
an inert diluent such as water or an alcohol Generally, the reaction product a com- 
pound of formula (1), is allowed to precipitate at room temperature and subsequently 
separated by filtering. Alternatively, the reaction liquor is either acidified or concen- 

35 trated by distilling the diluent off the reaction liquor so that the reaction product is 35 
precipitated and then separated by filtration. The purity of the reaction product thus 
obtained is generally high enough but the purity may be enhanced, if required, either 
by washing the said reaction product employing an alkaline aqueous solution or by 
recrystalHzation of the said reaction product employing a solvent 

40 The 4-mercapto-naphthalimides employed as the starting materials in the above- 40 

mentioned methods may be manufactured in an advantageous manner by a method 
in which 4-halogeno-mphthalimides of the following formula: 
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wherein X denotes a halogen atom and R2 has the same significance as in fonnula (1), 
are caused to react with an alkali metal sulphide of die formula M 2 Sy, M denoting 
an alkali metal and y a number from 1 to 5, in me presence of an inert solvent such 
as water or an alcohol or an aqueous alcohol at a temperature from 30 to 100°C 

The aforementioned 4-halogeno-naphthalimides may themselves be manufactured 
in an economical manner in accordance with either of the two processes shown by the 
following reaction schemes: 



id 




CO 



CO 
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wherein M denotes a hydrogen or an alkali metal atom and X a halogen atom. 

The compounds of formula (1) may also be manufactured by condensing a com- 
pound of the formula : 
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COOH 



COOH 



wherein Ri is of the same significance as in formula (1) or an anhydride thereof, with 
a compound of the formula R 2 — NHz, R 2 having the same significance as in formula 

The compounds of formula (1) exert a remarkable whitening effect on various 
m a t e rial s, particularly on synthetic organic high molecular weight materials by fixing, 
penetrating, mingling, or adhering. 
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The treatment of a polyester textile material such as polyethylene terephthalate 
is generally performed in accordance with conventional methods for dyeing this tex- 
tile mntprial by using an aqueous dispersing mpHnim containing one of the compounds 
of the invention. For this purpose, a treating bath is made up by uniformly dispersing 
the compound in water by the use of a suitable dispersing agent and/or a wetting agent, 
the said bath being used for dipping or padding the polyester textile material at a 
temperature up to 100°C In some cases, the so-called carrier dyeing method may be 
carried out wherein a "carrier " such as cMorobenzene is employed. Also the so-called 
high temperature dyeing or thermosol process to be employed for dyeing polyester 
textile material is applicable as the method of treatment according to the invention. 
Polyester textile material thus treated emits greenish blue fluorescence in daylight or 
ultraviolet rays. Hence, a remarkable whitening effect is imparted while neutralizing 
the yellowish tint of the textile material. The new compounds may be efficiently 
applied to various types of synthetic textile materials including polyvinyl materials 
such as polyacryionitnle and polyvinyl chloride; nitrogen-containing textile materials 
such as polyamides, polyolefin textile materials, such as polypropylene; and cellulose 
esters such as cellulose acetate. The new compounds according to the invention may also 
be used to whiten various synthetic resins in film, sheet, plate, board, tube, pipe, block, 
or other moulded form. For example, mixing a compound according to the invention 
with polystyrene or polymethyl metha cry late followed by extrusion or injection mould- 
ing results in a transparent moulded material which emits greenish blue fluorescence. 
A brilliant, coloured material may be obtained by blending a suitable colouring agent 
in the abovementioned mixing. The new compounds may also be applied to white- 
enhancing treatment of various moulded materials composed of synthetic resins such 
as polyvinyl chloride, polyacrylates, polyesters, polycarbonates, polyurethanes, poly- 
amides, and polyolefms. As a result of such treatment an excellent white-enhancing 
effect is always obtained. The new compounds of the invention may be employed in a 
mixture with an optical whitening agent having the formula : 



RjO 




wherein R x and R 2 each are of the same significance as in formula (1). Such a mixture 
gives an optical whitening effect which emits fluorescence having a more bluish tint, 

The white-enhancing treatments with the compounds according to the invention 
may be carried out by methods other than those described. For example, the com- 
pounds according to the invention may be mixed in a suitable step during the process 
of manufacturing the textile material or synthetic resin. Further, the surfaces of mould- 
ing articles may be coated with a suitable solvent containing one of the new compounds. 

The invention is illustrated in the following examples in which the term " part " 
denotes part by weight unless otherwise specified. The melting point of the compounds 
shown in the following examples is an uncorrected value. 



Example 1. 

24.6 parts of NHmemyl-4-<Moro-naphtha1imtde were added to a solution consist- 
ing of 15.6 parts of sodium sulphide (Na 2 S), 100 parts of water and 200 parts of 
methanol, and heated, with stirring to effect reaction, for 4 hours at the boiling point, 
Upon completion of the reaction the reaction liquor was cooled to about 50°C, a 
solution composed of 20.8 parts of sodium bisulphite and 40 parts of water was added, 
followed by filtration to remove the precipitate. The filtrate contained 252 parts of 
sodium salt of N-methyM-meicapto-naphthnltmidp. The filtrate was acidified by add- 
ing thereto a quantity of dfl. HO, filtered to remove the precipitate, rinsed with cold 
water until the precipitate becomes neutral, and dried under reduced pressure. Thus 
19.5 parts of N-memyl^mercar^c-naphthalinai of melting point from 214.5 to 
216.2°C were obtained. The analytical values of this product closely approximate to 
the calculated values as indicated below: 
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OC%) H(%) N(%) S(%) 

Calcdfor 

CjjH^NOaS 64.18 3.73 5.77 13.17 

Found 60.94 3.37 6.20 13.28 



The same product was obtained by using N-methyl^bromo-naphthalimide in place 
of N-methyl-4<Moro-naphthalimide. The same product was also obtained by use of 
the sodium porysulphides Na 2 S 2 , Na 2 Sg, Na 2 S 4 and Na 2 S 3 in place of sodium sulphide 
(Na 2 S). ' 5 

Example 2. 

24.6 parts of N-methyl-4-chloro-naphrha lim ide were added to a solution contain- 
ing 18.8 parts of a mixture of sodium sulphide (Na 2 S) and sodium disulphide (Na 2 S 2 ) 
in 300 parts of water and heated with stirring to effect reaction for ten hours at a 
temperature from 95 to 98°C Upon completion of the reaction, the product was sub- io 
jected to the same treatment as in Example 1 to yield 19.0 parts of N-methyl-4- 
mercapto-naphthalimide. 

Example 3. 

28.8 parts of N-n-butyl-4-cMoro-narAthalimide were added to a solution com- 
prising 22.0 parts of sodium disulphide, 110 cc of water and 200 parts of ethanol 15 
and heated with stirring to effect reaction for 4 hours at the boiling point Upon com- 
pletion of the reaction, 250 parts of water were added to the reaction mixture followed 
by a solution comprising 20.8 parts of sodium bisulphite and 40 parts of water, and 
the precipitate was filtered off. The nitrate contained 20.0 parts of sodium salt of 
20 N-i^butyl-4-mercapto-nap The filtrate was subjected to the same treatment 20 

as in Example 1 to yield 14.3 parts of N~n-butyl^meraptCHnaphliialimide of 
meltin g point from 116.5 to 118.0°G The same product was obtained by employing 
N-n-b^W-bromo-naphthalimide in place of N-n-butyi-4-crdoro-naphthalimide. The 
analytical values of this product closely approximate to the calculated values as 
25 indicated below: 25 
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C(%) 


H(%) 


N(%) 


S(%) 


Calcdfor 












67.34 


5.27 


4.91 


11.22 


Found 


66.60 


5.25 


4.88 


11.27 



Example 4. 

12.0 parts of sodium hydroxide and 26.5 parts of a sodium salt of N-methyl-4- 
mercapto-naphthalimide manufactured in accordance with the method of Example 1 

30 or 2 were dissolved in 500 parts of water. To the resulting solution were added 25.2 30 
parts of dimethyl sulphate and the mixture was stirred for 10 hours at a temperature 
from 20 to 30°C Upon completion of the reaction, the reaction mixture was filtered 
to remove the precipitate. The filtered cake was rinsed in succession with aqueous 
sodium carbonate solution and water until the cake was neutral, and dried to yield 

35 N-memyl-4-metiryltbio-najphthalimide in theoretical yield. Recrystallization of this pro- 35 
duct from acetic acid yielded a purified product of melting point from 219.5 to 
220.0°C. The analytical values of this product closely approximate to the calculated 
values as shown below: 



C(%) H(%) N(%) S(%) 



Calcdfor 










C^HuNOsS 


65.3 


4.29 


5.45 


12.45 


Found 


63.98 


4.21 


5.30 


12.10 
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The same product was obtained by use of (I) 15.9 parts of sodium carbonate and 
(ii) 20.7 parts of potassium carbonate in place of the 12.0 parts of sodium hydroxide. 

This product emits distinct fluorescence of greenish blue tint in such organic sol- 
vents as methanol or acetic add. Further, this product gives an excellent optical white- 
5 enhancing effect to organic high molecular weight materials. 5 

Example 5. 

12.0 parts of sodium hydroxide were dissolved in a solution c ontaining 26.5 parts 
of sodium salt of N-methyl^mercaptc-naphthalimide manufactured by the method in 
Example 1 or 2 and 500 parts of water, 37.2 parts of methyl ester of p-tohiene 
10 sulphonic acid were added thereto, and the mixture was stirred for 2 hours at a tern- 10 
perature from 20 to 30°C and subsequently for 2 hours at 80°C Upon completion 
of reaction, the reaction product was cooled and the precipitate filtered off washed 
with water and dried to give in theoretical yield N-methyl-4-methylthio-naphrh alimi de 
of the same grade as in Example 4. 

15 Example 6. 15 

12.0 parts of sodium hydroxide were dissolved in an aqueous solution comprising 
26.5 parts of sodium salt of N-niethyl^mercapto-naphthalimide manufactured by the 
method of Example 1 or 2 to which 41.2 parts of n-butyl iodide were added and 
heated to cause reaction for 2 hours at 85 °C Upon completion of the reaction, the 

20 reaction product was cooled and the precipitate filtered off. The filter cake was rinsed 20 
in succession with methanol and water, and dried to give in theoretical yield N-methyl- 
4-n4nrtyhnio-naphthahinide. The recrystallization of this product from acetic acid gave 
a pure product of melting point from 101.0 to 102.5 °C. This material emits a distinc- 
tive fluorescence of greenish blue in methanol or acetic acid, and imparts an excellent 

25 optical white-enhancing effect to organic high molecular weight materials. 25 

Exampi^7. 

30.7 parts of sodium salt of N^^utyl^mercapto-naphthalimide manufactured 
by the method in Example 3 and 12.0 parts of sodium hydroxide were dissolved in 
500 parts of water to which 252 parts of dimethyl sulphate were added, and the 

30 mixture was stirred for 10 hours at a temperature from 30 to 40°C. Upon completion 30 
of the reaction, the reaction mixture was subjected to the same treatment as in 
Example 4 to give in theoretical yield N-r^butyl^methylthio-mphthalimide of 
melting point above 330°C This material emits a remarkable fluorescence in methanol 
or acetic acid, and imparts an excellent optical white-enhancing effect to various kinds 

35 of organic materials. 35 

Example 8. 

To a solution comprising 400 parts of water and 100 parts of methanol were 
added 295 parts of sodium salt of N-(2'-hyoroxyethyl)-4-mera 
(which is obtained by reacting N-(2 / -hydroxyethyI)-4-cM with sodium 

40 sulphide in accordance with Example 2) and 12.0 parts of sodium hydroxide. 50.4 40 
parts of dimethyl sulphate were added to the resultant solution, which was stirred 
for 5 hours at a temperature from 20 to 30°C, and caused to react for 4 hours at 
85 °C. Upon completion of the reaction, the reaction mixture was subjected to the same 
treatment as in Example 4 to give in theoretical yield N^2'-hydroxyethyl)^methyl- 

45 thio-naphthalimide of melting point from 176.8 to 177.2°C 45 
Hie analytical values of this product closely approximate to the calculated values 
as shown below: 





C(%) 


H(%) 


N(%) 


S(%) 


Calcd for 


62.75 


4.53 


4.88 


11.15 


Found 


62.00 


4.50 


4.92 


11.13 



This material emits a remarkable fluorescence in organic solvent, and imparts 
50 an excellent optical white-enhancing effect to various kinds of organic material* 50 
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Examples 9 to 11. 
An etherifying agent and a starting mercapto-naphthalimide compound listed 
respectively in columns A and B of die following table were reacted in accordance with 
the method described in Example 4 to yield a novel optical whitening agent corre- 
spondingly listed in column C 5 





A 


B 


c 


product 


melting point 


EX.9 


dimethyl 
sulphate 


sodium salt of 

4-mercapto- 

naphthalimide 


4-methylthio- 

napbtby rtlimi fjp. 


285.2— 
288.8°C 


EX.10 


-dirto- 


sodium salt of 
N-(N'.N'- 

*^m<jfrhyfaTfli'Hy^ 

propyl-4-mercaptQ- 

najAtbgHmiMft 


N-(N\N'- 

<4in|PtliylflTTiino^ 

propyl-4-methylthio- 

naTiritTiAiiTmflp 


196.0— 
201.5°C 


EX.11 


-ditto— 


sodium salt of N~ 
phenyi-4-mercapto- 

naphth nlrmi A p 


N-phenyl-4- 
methyltnio- 


296.8— 
271 .2°C 



Note: In Examples 10 and 11, the reaction continued for 10 hours initiated at a 
temperature from 20 to 30°C followed by further reaction for 0.5 to 4 hours at 
a temperature from 85 to 95°Q 

Examples 12 to 16. 10 
An etherifying agent and a starting mercapto-naphthalimide compound listed, 
respectively, in columns A and B were reacted in accordance with the method described 
in Example 6 to yield a novel optical whitening agent listed correspondingly in 
column C in the following table: 
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Example 17. 

1 part of N-methyl-^methylthio-naphthaimide manufactured by the method in 
Example 4 was mixed with 2 parts of a dispersing agent which was a condensate 
of naphthalene-2-sulphonic acid with formaldehyde. Hie mixture was pulverized into 

5 an easily dispersible powder. The powder was dispersed in 30,000 parts of water to 
prepare a treatment bath. 150 parts of carrier (chlorobenzenes) were added to the bath 
in which 1,000 parts of polyester textile material were treated at a temperature from 98 
to 100°C for 2 hr. The treated textile material was subjected to soaping in 10,000 
parts of aqueous solution containing 30 parts of an anion surface active agent at 90°C 

10 for 15 min. and then rinsed and dried. The polyester textile material was invested with 
a remarkable whitening effect having good fastness. The same results as those in 
this example were obtained in cases where the compounds obtained by the methods in 
Examples 6 to 16 were used. 

Example 18. 

15 1 part of N-memyl^niethyltmViiaphmalinude was mixed with 2 parts of a dis- 

persing agent which was a condensate of 2-naphthol-6-sulphonic acid, cresol and form- 
aldehyde. The mixture was pulverized into an easily dispersible powder. The powder 
was dispersed in 30,000 parts of water to prepare a treatment bath. In this bath were 
immersed 1,000 parts of polyester textile material to be subjected to a treatment at 

20 • 120°C for 1.5 hr. The treated textile material was then subjected in sequence to soap- 
ing, rinsing, and drying as in Example 17. Thus a remarkably whitened polyester tex- 
tile material was obtained. Any of the various compounds in Examples 6 to 16 may 
be used for performing the same treatment as in the present Example to obtain a simi- 
larly whitened polyester textile material as in this Example. 

25 Example 19. 

1 part of N^ethyl^methylmio-naplithalimide was dispersed in 30,000 parts of 
water to prepare a treatment bath as in Example 18. In the bath were immersed 1,000 
parts of cellulose acetate textile material and the bath was mainfaiVH at 350^ f or j 
hr. The treated textile material was then subjected to soaping at 50°Q rinsing and 

30 drying. Thus, the treated textile material is invested with a remarkable whitening effect. 

1,000 parts of polyamide textile material and 1,000 parts of polyacrylonitrile tex- 
ttk material were similarly treated but at a bath temperature of 100°C A similar 
whitening effect was produced. Further, the whitening of these textile materials was 
also effected with the compounds in Examples 6 to 16. 

35 m Example 20. 

A mixture of 1 parts of N^ethyl-4-me%lmio-naphlhalimide and 2 parts of the 
dispersing agent employed in Example 18 was dispersed in 15,000 parts of water to 
prepare a treatment bath as in Example 18. In the bath were imm^ 500 parts of 
a polypropylene textile material followed by heating at 98 to. 100°C for 1.5 hr and 

40 then soaping, rinsing, and drying. A remarkable whitening effect was thus imparted 
to the polypropylene textile material. ^ 

Example 21. 

A mixture of 0.01 part of N-methyl^methyitlu^naphtbaliniide^ 1 part of N- 
memyl^methoxy-naphthalimide and 2 parts of the dispersing agent emploved in 
45 Example 17 was dispersed in 30,000 parts of water. 150 parts of carrier (cWoroben- 
zenes) were added to the bath in which 1,000 parts of polyester textile material were 
treated at a temperature from 98 to 100°C for 2 nr. The treated material was then 
subjected in sequence to soaping, rinsing, and drying as in Example 17. The polyester 
textile material was invested with a remarkable whitening effect having good fastness. 

50 Example 22. 

A mixture of 2 parts of N^nemyl^methyltMo-naphthalmiide and 10,000 parts 
of polystyrene resin pellets was kneaded at 190— 200°C, and then moulded into a plate 
using an injector. A transparent plate was obtained which emits an outstanding blue 
fluorescence. By 'adding 20 to 50 parts of titanium dioxide in the course of theafons 

55 mentioned kneading a white-enhanced plate was obtained. A similar effect was brought 
about witheach of the compounds of Examples 6 to 16. Further, a similar whke- 
ennancmgeffect was also imparted to polymethyl methacrylate resin, polyvinylchloride 
resin, polyamide resin, polyester resin, and polycarbonate resin, when used in place of 
polystyrene resin in mis Example. 
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WHAT WE CLAIM IS: — 

1. A naphthalimide derivative, having the following formula (1): 




wherein R x denotes an unsubstituted or substituted alkyl, aiyl, aralkyl or cycloalkyl 
5 group having no dyestuff character and R 2 denotes a hydrogen atom or an unsubstituted 5 
or substituted alkyl, aryL, aralkyl or cycloalkyl group having no dyestuff character. 

2. N-alkyl-4-alkyltMo-naphtbaliTTi ides. 

3. N-me%lT4-7^butyltMo-naphthalimide. 

4. N-methyl^methyltliio-naphthalimide. 

10 5. N-n-bui^^mediyhhio-naphthalimide. 10 

6. N-hydroxyalkyM-alkyltiiio-naphthalfmidf^ 

7. N^ / ^droetiyl)-4^ethyhhi(>-naphthalimid^ 

8. 4-aJkylthio-naphtlmlimides. 

9. 4-inethyhhio-naphthal rmide. 

15 10. N-{N'^ / dialkydaminoalkyl)-4-alkylt^ 15 

11. N-^^N'-*limelliylanin^ 

12. N-aryMnalkylthio-naphtbaliTn ides. 
. 13. N-phenyM^nethylthi^ 

: 14. N-alb^-4-rhydroxyalkylthioHjap 
20 15. NnnethyM^'^droxyethyltni^ 20 

16. N-alffi-^-ffl^N'-^liafolaTmnra^ 

17. N^iiemyM-^^N'-4imethy^^ 

18. N-alkyi-4-aryithio-naphthalfinides. 

19. N-4nethyi-44>enzyldiioHPaphthaliniide. 

25 20. NHnethyl-4^4 / -nitropheny^ 25 

21. bis [4-{N-methyl naphthalimide)] sulphide. 

22. A method of manufacturing a naphthalimide derivative as claimed in claim 1, 
which comprises etherifying a compound having the following formula (2): 




(2) 

30 wherein M denotes a hydrogen atom or an alkali metal and Kz is of the same signi- 30 
ficance as in formula (1), by reacting it with an etherifying agent to produce the 
naphthalimide derivative as shown by the formula (1). 

23. A method as claimed in claim 22, in which the compound having formula 
(2) is one manufactured by reacting a 4-halogeno-naphthalimide- having formula (3) : 



35 




35 



(3) 

wherein X denotes a halogen atom, with an alkali metal sulphide having the formula 
Ms Sy, wherein M denotes an alkali metal and y a number from 1 to 5. 
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24. A method as claimed in claim 22, in .which the etherifying agent is an ester 
of a strong acid, or an organic compound containing an active halogen atom or an 
ester of an organic sulphonic acid. 

25. A method of optically whitening synthetic organic material of high molecular 

5 weight, which comprises treating the said material with a compound claimed in any 5 
one of claims 1 to 21. 

26. A method as claimed in claim 25, in which the compound is fixed on or 
mingled with the said material during the course of either the manufacture or the 
fabrication of the material. 

10 27. A method as claimed in claim 25, in which the said material is in the form 10 

of textile material and is treated with the compound in an aqueous medium. 

28. A method of optically brightening a solid, synthetic organic polymer, sub- 
stantially as hereinbefore described in any one of Examples 17 to 22. 

29. A method for the manufacture of a naphthalimide of the formula given in 

15 claim 1, substantially as hereinbefore described with reference to any one of Examples 15 
4tol6. 

EDWARD EVANS & CO., 
53—64 Chancery Lane, London, W.Q2. 
Agents for the Applicants- 
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